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(57) ABSTRACT 

A sonic method of classifying and screening incoming 
telephone, and other types of calls is disclosed. Based on 
information from the network provider, such as a caller ID 



message from a telephone company, distinctive sounds 
which are easy to mentally associate with specific callers or 
categories of callers are generated in place of, or in addition 
to, other call alerting methods, such as the standard ringing 
of telephones — so there is no need to go to, view, or to be 
able to read, the caller ID information on a visual display. 
The invention can be configured to not generate a distinctive 
sound for certain callers or categories of callers, so calls 
from certain callers or categories of callers will not disturb 
the called party. The invention can be connected to any 
telephone receptacle as a standard telephone or answering 
machine would be, so no special wiring or installation is 
required. 

An important feature is the handling of calls where the caller 
ID message contains an unrecognized directory number, or 
no directory number, and the detection of calls from such 
repeat callers when they call back within a specific timing 
window. A distinctive sound can be assigned to such repeat 
callers. Therefore, categories of calls that do not cause the 
invention to generate a distinctive sound on the first call 
attempt, will generate a distinctive sound for repeal call 
attempts. This allows certain callers to "break through" this 
call screening. Also, the invention can copy its programming 
to other units, so a plurality of identically programmed units 
can be distributed throughout a household, to facilitate 
hearing them at any location. 
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CALL CLASSIFICATION INDICATION USING 
SONIC MEANS 

CROSS-REFERENCE TO RELATED 
APPLICAnONS 

[0001] Not Applicable 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not Applicable 

REFERENCE TO A MICROFICHE APPENDIX 
[0003] Not Applicable 

BACKGROUND OF THE INVENTION 

[0004] This invention relates to a method and apparatus 
for classifying calls, such as telephone calls. More particu- 
larly, a method for identifying callers or categories of callers 
by generating distinctive sounds in place of, or in addition 
to, the standard ringing of a telephone or other communi- 
cations device. The distinctive soimds used are ones which 
are easy to mentally associate with specific callers or cat- 
egories of callers. Significantly, the invention can optionally 
not generate a distinctive sound for telephone calls from 
specified callers and categories of callers, but can subse- 
quently indicate if those ignored callers call back according 
to certain timing conditions. This allows certain repeat 
callers to "break through" this call screening. 

[0005] Telephone companies now offer services which 
identify the telephone number (which is formally called the 
"directory number**) and optionally the directory name asso- 
ciated with a caller, as a digital message sent to the called 
location. This message is typically sent; 

[0006] between the first and second rings on analog 
telephone lines, and 

[0007] along with the call establishment signalling 
for digital telephone lines, such as for those using 
integrated services digital network (ISDN), or for 
digital trunks, such as those using common channel 
signalling such as signalling system number 7 (ss7). 

[0008] Delivering the caller's directory number to the 
called party is variously called automatic number identifi- 
cation (ANI), calling number delivery (CND) and caller 
identification (caller ID), and the received information is 
typically displayed to called parties on a liquid crystal 
display (LCD) screen built-in to the telephone or on a small 
stand-alone adjunct unit (U.S. Pat. No. 4,582,956 to 
Doughty and U.S. Pat. No. 4,924,496 to Figa et al., for 
example). This widely-used caller ID display method has the 
deficiency that the display must be viewed to determine the 
identity of the caller. In a household with several people 
sharing a telephone line, somebody has to go look at the 
display, hopefiilly recognize the caller's number (a consid- 
erable problem in a household with several members) or 
name (also a problem, since the name is the directory name 
for the caller's household or business according to the 
telephone company records, not necessarily the name of the 
actual person that typically calls this particular called party), 
and decide whether to, how to, or who else should, and 
whether they are available to, answer the telephone. It would 
be a useful improvement if all people at the called location 



could simuhaneously determine the identity of the caller 
using an easy to mentally associate sonic indication, so only 
the specific intended called person need go to, and answer, 
the telephone. 

[0009] Another major deficiency of the above traditional 
caller ID display units is that they cannot screen out 
unwanted calls — that is, the telephone rings for every call, 
even if the call is from a mis-programmed fax broadcast 
service and intended for a facsimile machine, is from 
someone who dialed a wrong number, or is from a telemar- 
keting organization or other calling party that the called 
party need not be bothered by. 

[0010] Prior art has proposed several methods to address 
these problems. 

[OOU] U.S. Pat. No. 4,894,861 to Fujioka, U.S. Pat. No. 
5,394,445 to Ball et al., and U.S. Pat. No. 5,481,594 to Shen 
et al. use digitized or synthesized speech output to announce 
the phone number or identity of the caller. These techniques 
enable all parties at the called location to hear the caller's 
identity as spoken words. However, a problem with this 
prior art includes either requiring the advance recording of 
the speech announcement to be made by the unit for each 
caller (which is a substantial task if it is to produce desirable 
results and if there are many names to be announced) or 
being able to comprehend a text-to-speech synthesizer's 
output when it is speaking people's names (which an espe- 
cially difficult problem, given the plethora of pronunciation 
rules for foreign names, and abbreviations used for company 
names) or numbers (where listening to the area code before 
each number wastes time and one's patience — especially so 
now that many larger cities have mandatory 10-digit dialing, 
so the area code needs to be announced as well). Another 
problem is that usually, the spoken message will overlap 
with the ringing times of the telephones, increasing the 
difficulty of clearly hearing and comprehending the 
announcement. Another problem is the difficulty of dupli- 
cating this programmed information (such as digitized 
speech) on multiple units, which would be required to hear 
the armouncement throughout a larger called party's home, 
for example. Also, some of these techniques make the 
announcement only once so it may be missed if not heard 
clearly the first time. Finally, the technique does not provide 
call screening, so even unwanted or unrecognized callers are 
announced. 

[0012] U.S. Pat. No. 5,452,346 to Miyamoto also 
announces the caller's name using digitized speech, but can 
also use a special ring for pre-programmed recognized 
callers. It also repeats this output in place of the second and 
subsequent rings, solving the problem of missing a single 
announcement. The special ring sounds are produced only 
during the reception of the power ring signal from the 
telephone company, so hearing these in the presence of other 
standard telephone's ringing (in the same household, for 
example) would be difficult. Also, there is no provision to 
handle the very common case of the received caller ID 
message not containing the caller's directory number. Addi- 
tionally, only an embodiment as a telephone set is disclosed, 
and the only audible alerting is to use either digitized speech 
to announce callers (which is burdensome to enter and to 
duplicate on multiple units) or to alter a telephone's standard 
ring to a different ring sound tone (which is difficult for 
called parties to remember for the identification of many 
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unique callers). Finally, no call screening is provided, so all 
calls cause the telephone to generate ring sounds or speech 
output. 

[0013] U.S. Pat. No. 5,388,150 to Schnayer et al. allows 
call screening by maintaining a database of recognized 
callers and using speech output or different alert signals to 
identify those callers to the called party. Also, call screening 
is provided by allowing programming so the unit does not 
ring for certain callers. One substantial shortcoming with the 
system is the handling of unrecognized callers: for such calls 
the unit can only be programmed to either always ring the 
telephone (therefore not providing call screening) or to 
always suppress ringing (therefore, not allowing a way for 
unrecognized callers to "break through" the call screening 
for important calls or when they are sure they have called the 
correct number after hearing the called party's answering 
machine's greeting). Another problem is the handling of the 
typically substantial percentage of calls that arrive without 
the caller's directory number in the caller ID message (there 
are a variety of reasons for this occurring, as described 
below). The technique used by Schnayer involves having the 
unit answer the telephone call and prompt the caller to 
provide further identifying information. This requires the 
system to have digitized speech recording and output capa- 
bilities, which is both expensive and the recorded messages 
are difficult to copy to other units, as might be required in a 
typical household. This also precludes the use of a standard 
answering machine, since the call has already been answered 
by the device, so a standard answering machine cannot be 
triggered. Also, the system disclosed requires complex pro- 
gramming and would be expensive as it has the fiill func- 
tionality of a telephone with LCD display, and well as 
interfaces for facsimile and answering machines. Installing 
multiple units so the ring sounds can be heard throughout a 
household would hkely be prohibitively expensive. And 
while the disclosed "distant extension alert generators," 
using the building's power cabling to commimicate with 
them are also disclosed, using such a communication 
method has been shown to be unreliable (due to interference 
with electrical noise on the power lines), and installing 
separate wiring for these would be difficult. 

[0014] U.S. Pat. No. 5,526,406 to Luneau describes a 
method of using speech to announce the calling party's 
identity through the called party's telephone earpieces, 
before the call is accepted (that is, before the off-hook signal 
is presented to the telephone company). This requires the 
called party to listen to a telephone handset, and to remem- 
ber the method described to accept the call (if so desired, 
since lifting the telephone handset no longer answers the 
call). Further, in the case of a household, either all members 
need to go to a unit and pick-up the handset at the appro- 
priate time to hear the announcement, or someone who does 
go to and pick-up a handset then has to decide how to handle 
calls intended for another member of the household, which 
• requires all members of a household to be familiar with the 
identifying information for all other members' callers, and 
to know or quickly determine if those other members are 
available to take the call. Also, the announcement of the 
caller's identity is made only once, which may not be 
adequate. Also, as for the other prior art speech output 
announcing devices above, the apparatus requires much 
advance recording of the identification announcements for 
all expected callers, or called parties being able to compre- 
hend synthesized speech of caller's names. While only one 



unit is required for an entire household, having to go to a 
telephone to hear the announcement is inconvenient. Finally, 
and importantly, the house wiring must be changed so that 
the unit can be installed between the incoming telephone 
line and the called party's telephones. This is difiBcult for 
most consumers, and worse than that, if the unit fails then all 
the telephones in the household could stop working until the 
apparatus can be removed or repaired. 

[0015] U.S. Pat. No. 5,481,599 to MacAllister et al. dis- 
closes a telephone ringer that can provide any sound in place 
of a standard telephone ringer. However, the same ringing 
sound is used for all calk (that is, it does not support caller 
ID), so there is no way to identify specific callers by the 
ringing soimd, and call screening is not provided. 

[0016] U.S. Pat. No. 5,559,860 to Mizikovsky discloses a 
call screening method for cellular telephones. A priority 
caller ringing sound, long distance call ringing sound, muted 
(that is, no) ringing sound for undesired callers, and also a 
transmitted audio message to identify calls is disclosed. 
However, there is no way to allow certain ignored callers to 
"break through" and cause a ringing sound. Also, the method 
disclosed is only for a cellular telephone network. Finally, 
the matching of callers to the ring sound is only described as 
a central network function, rather than a called party pre- 
mises equipment function. 

[0017] In addition to the prior art described above, tele- 
phone companies typically offer services (typically each for 
an additional monthly cost) which can provide some level of 
caller identification and screening. These are each described 
below: 

[0018] Caller ID with name display, where the name 
of the calling party (according to telephone company 
records) is displayed on an LCD screen on a tele- 
phone set or smaU adjunct box at the called party's 
premises. This service requires the called party to go 
to the display to view it, to be able to read the display, 
and to quickly decide how to handle the call — which 
is a problem when the call is for other members of a 
household and the call information is not recognized 
by all members of a household. Also, call screening 
is not provided. 

[0019] Distinctive ringing, where more than one 
directory number is assigned to a single telephone 
line, and calling each directory number results in the 
called party's telephone ringing with a unique ring- 
ing cadence (such as ring-ring, pause, ring-ring, 
pause, and so on, rather than the typical ring cadence 
of ring, pause, ring, pause, and so on). The called 
party could then give out different directory numbers 
to different callers or categories of callers, so the 
called party can know who is calling by just listening 
to the ring cadence. However, the number of differ- 
ent ringing cadences available is typically limited to 
four, so only four callers or categories of callers can 
be identified by listening to the ring cadence. Also, 
remembering which caller uses which ringing 
cadence turns out to be very difBcult for humans. A 
major problem is that the callers (and not the called 
parties) have control over which ring cadence the 
called party hears, since the caller can dial any of the 
called party's directory numbers — so the called party 
cannot be sure who is actually calling, just what 
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number the caller dialed. Finally, call screening is 
not provided, as all callers cause the called party's 
telephone to ring. 

[0020] Call Screening, which prevents callers with 
specific directory numbers from calling a subscrib- 
er's directory number. Such caUers are instead redi- 
rected to a telephone company provided message 
saying the call will not be completed. Unfortunately, 
this service is typically limited to a small number of 
caller directory numbers, such as 12, which will not 
be enough for many potential subscribers. Also, calls 
from many types of callers (such as those from older 
cellular telephone systems or areas that do not sup- 
port caller ID) cannot be screened-out, since the 
calling network does not identify the caller's direc- 
tory number. Additionally, new callers, and 
screened-out callers calling from a different phone 
(such as a pay phone), will not be screened-out. Also, 
telephone company based call screening typically 
cannot be automatically changed based on a daily 
schedule, and cannot be temporarily overridden. 

[0021] Privacy Manager, which first prompts new 
callers whose directory numbers will not appear in 
the caller ID message Q)erhaps because the caller has 
blocked their number by firet dialing *67, or is 
calling from an area that does not support caller ID) 
to speak their name, which is recorded and then 
played back to the called party before the telephone 
call is established. The called party then has the 
option of accepting or rejecting the call before it is 
connected (so if the call is not completed, the calling 
party is purposely left not knowing whether the 
called party rejected the call, or was not available to 
take the call). Such a service: requires the caller to 
quickly figure out how to announce themselves, 
requires such callers to announce themselves each 
time they call, still disturbs the called party for every 
call by ringing their telephone even for calls from 
undesired callers and to wrong numbers, involves a 
more complicated and lengthy process for the called 
party to accept calls, requires the called party to go 
to the phone to Usten to the caller's announcement 
even though the call may not be for them, and 
requires the called party to Usten to the caller's 
recorded announcement even from undesired callers. 

[0022] Furthermore, each of these telephone com- 
pany services described above typically cost a few 
dollars each and every month. And if the subscriber 
has more than one telephone fine, the services may 
be required for each telephone line, further increas- 
ing the monthly cost. Finally, if the subscriber 
moves, then all services would need to be repro- 
grammed at the new location. 

[0023] Clearly, there is a need to provide a call classifi- 
cation and screening device which overcomes the limita- 
tions, restrictions and high costs of the prior art systems. 

[0024] Throughout this specification, the tenn "telephone 
company" equally refers to any telephone network provider, 
cellular telephone operator or other communications service 
provider which offers communications services between 
calling and called parties. Such services may be utilize 
traditional copper cabling, or local network access based on 



community antenna television (CATV) cabling, fixed wire- 
less (such as local multipoint distribution service — ^LMDS), 
powerline carrier or other technology. Networks supporting 
such communications services may be traditional telephone 
networks, packet data networks such as the public Internet, 
combinations of these, or other types of networks, such as 
private data networks. Further, "calling parties" and "called 
parties" equally refers to individuals, groups of individuals, 
computer-based and other systems, devices, or other equip- 
ment which utilize communications, and can be reached at 
a called location. This includes both one-to-one (one caller, 
one called party), and one-to-many (one caller, many called 
parties) communications, so this method could be used to 
determine which of many called devices sharing a telephone 
niunber or network address (such as a plurality of data 
gathering units) accept an incoming call. 

BRIEF SUMMARY OF THE INVENTION 

[0025] An object of the present invention is to enable one 
called party to identify, as well as a plurality of potentially 
called parties at one location to simultaneously identify, 
specific telephone callers or categories of callers before the 
telephone is answered. 

[0026] It is another object of the invention to utilize 
distinctive sounds so that called parlies do not need to look 
at, be near, use their eyes or hands, nor go to the invention 
in order to identify the calhng party. This is a benefit for 
handicapped and illiterate users, as well as the general public 
(for example, when the phone rings in the middle of the 
night). 

[0027] It is another object of the invention that such 
distinctive sounds be selected so they are easy to mentally 
associate with specific callers and categories of callers. 
Specifically, rather than the traditional rings, electronic tone 
reproductions of rings, ringing cadences, and beeps used by 
standard telephones and cellular telephones, sounds with 
which the called party can quickly associate to particular 
callers are used — ^for example, a friendly dog barking for 
friends, a motorcycle accelerating for a business partner, and 
so on. Specifically, the distinctive sounds used are those 
made by animals, birds and other living thing;5, automobiles, 
airplanes and other motorized vehicles, office equipment, 
musical instruments and other man-made devices, and elec- 
tronically-produced sound effects. 

[0028] It is another object of the invention that the dis- 
tinctive sounds typically be assigned to specific callers or 
categories of callers after each caller calls, so that caller's 
directory numbers do not need to be manually entered (that 
is, the directory number from the most recently received 
caller ID message is used). The programming of the inven- 
tion ts therefore incremental, usmg two, or as little as a 
single button push, facilitating its adoption and integration 
into one's daily routine — though other methods, such as 
entering the callers' directory numbers from a numeric 
keypad or personal computer are also disclosed. 

[0029] It is another object of the invention that each 
specific distinctive sound can be assigned to; 

[0030] a single directory number — so that a single 
distinctive sound indicates a call from that single 
directory number, and; 

[0031] a plurahty of directory numbers — so that one 
distinctive sound can indicate a call from a specific 
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caller that calls from several locations (perhaps their 
office, cellular telephone or home), or that one dis- 
tinctive sound can indicate a call from a category of 
callers (such as all members of one's family). 

[0032] For example, for a specific caller such as a business 
partner calling from either of their two phone lines, the 
invention could produce the sound of a motorcycle accel- 
erating. And for telephone calls from any of one's personal 
friends the invention could produce the sound of a friendly 
dog barking. 

[0033] It is another object of the invention to generate 
distinctive sounds so they can augment, but wUl preferably 
be used to replace, the ringing sounds produced by standard 
telephones. That is, the selected distinctive sound will be 
generated during the pause time between the power ring 
signals from the telephone company (so that the distinctive 
sounds can be heard even if the standard telephone ringers 
at the called party's location arc not turned ofif), and in the 
preferred implementation, the distinctive sounds will be 
immediately terminated when the called party answers the 
call. 

[0034] It is another object of the invention to be able to 
assign a distinctive sound to be generated for all calls from 
directory numbers which have not been assigned a specific 
distinctive sound (these are here called unrecognized call- 
ers). 

[0035] It is another object of the invention to be able to 
assign a distinctive sound to be generated for telephone calls 
where the caller ID message from the telephone company 
does not include a directory number, but may instead include 
a reason code why no number is being forwarded (these are 
here called unavailable number calls). Such reason codes are 
typically a "B", for blocked call (where the caller pressed 
*67 before dialing, so the telephone company does not 
forward the caller's directory number), an "0", for out-of- 
area (where the call originated from a telephone company 
central oflBce, private branch exchange (PBX) or analog 
cellular telephone which does not support caller ID), or a 
"P", for private (where the caller has requested the telephone 
company to not forward their directory munber). 

[0036] It is another object of the invention to provide call 
classification and screening, by having "No Sound" avail- 
able as one of the choices for the distinctive sounds which 
can be assigned to specific callers or categories of callers. 
For example, by programming the No Sound distinctive 
sound for unrecognized callers or unavailable number calls 
(these are collectively here called unknown number calls), 
the called party will not be disturbed by telemarketers, calls 
intended for fax machines or wrong numbers. 

[0037] It is a another object of the invention to detect 
repeat unknown number calls, and to be able to assign a 
distinctive sound to be generated for such calls (the defini- 
tion of repeat calls is presented below). While it is expected 
that detecting repeat unknown calls and assigning a different 
distinctive sound to those is most useful, detecting repeat 
recognized calls and assigning a different distinctive sound 
to these calls is also within the scope of the invention. 

[0038] It is another object of the invention that when 
implemented as, or as part of, a device at a called party's 
location, that it optionally be able to duplicate its program- 
ming to other devices at the called party's location. This 



facilitates having multiple units in a household (for 
example), so the distinctive sounds can be heard throughout 
the household. The duplication of the programming infor- 
mation could be through dual-tone multifrequency (DTME^ 
or modem signals over the existing telephone cabling, 
through radio frequency (RF) or powerline carrier data 
transmission between units, direct connection of the units to 
each other or to a personal computer (PC), or other method. 

[0039] It is another object of the invention that when 
implemented as, or as part of, a device at a called party's 
location, that the invention can be programmed (that is, the 
assignments made for the distinctive sounds and other 
options) through one or more of a variety of methods, such 
as using a keypad on the device, by communicating with the 
device using dual-tone multi-frequency tones from a tele- 
phone or using a personal computer, or copying the pro- 
gramming from another device. 

[0040] It is another object of the invention that it connect 
to a standard telephone company modular jack as any other 
telephone or answering machine would, and that it not 
require any special wiring or installation procedure. And 
also that the invention be compatible with all other customer 
premises telephone equipment such as standard wired or 
cordless telephone sets, answering machines, facsimile 
machines and computer modems. However installing the 
invention in series between the incoming telephone line and 
the telephones would allow additional features, such as 
control of those telephone's ringers — at the expense of a 
more difficult installation: such an option is still considered 
within the scope of the invention. 

[0041] It is another object of the invention that it can be 
implemented for all of the following situations: 

[0042] for analog telephone network connections, for 
both; 

[0043] on-hook caller ID messages, which are sent 
between the first and second power ring signals — 
and before the called party answers the telephone, 
and 

[0044] off-hook caller ID messages, which are 
variously called spontaneous caller identification 
with call waiting, spontaneous call waiting iden- 
tification (SCWID), visible call waiting, or caller 
identity delivery on call wailing (CIDCW) — a 
method of receiving this information is described 
in U.S. Pat. No. 5,263,084 to Chaput et al— and 
are sent by the telephone company when a third 
party initiates a telephone call during an existing 
telephone call between the called party and a 
second parly; 

[0045] for digital (ISDN or other) telephone network 
connections, where the caller ID information is sent 
as digital signalling; 

[0046] for traditional telephone company local access 
over twisted pair copper cabling, as well as other 
access methods including cable TV (community 
antenna television — CATV) infrastructure, fixed or 
mobile wireless radio, powerline carrier or other 
means; 

[0047] for residential or business use; 
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[0048] for both traditional circuit switched telephone 
networks, as well as other networks, such as packet 
data networks including those using the transmission 
control protocol/internet protocol (TCP/IP) such as 
the public Internet; 

[0049] as a stand-alone adjunct box at a called party's 
location, supporting both a single, as well as multiple 
telephone lines (in the latter case, LEDS or other 
means could indicate on which line the call has 
arrived); 

[0050] utilizing distinctive sounds which may be 
stored and generated within a stand-alone adjunct 
box at a called location, distinctive sounds which 
may be stored within common equipment operated 
by the communications network provider and which 
are sent to the called location in real-time as needed, 
or distinctive sounds which may be stored and gen- 
erated within a stand-alone adjimct box at a called 
location but downloaded from common equipment 
operated by the communications network provider, 
or other source, in advance, to allow a wider choice 
of distinctive sounds to be available; 

[0051] as functionality built-in to a cordless or wired 
telephone, answering machine, facsimile machine, 
speakerphone, personal computer (PC), private 
branch exchange (PBX) or other equipment at a 
called party's location; 

[0052J as functionality built-in to telephone network 
switching systems; and 

[0053] as functionahty built-in to digital or analog 
cellular or other public or private, terrestrial or 
satellite based wireless telephone handsets or net- 
work switching systems. 

[0054] It is an object of this invention that it only require 
number-only caller ID service from the telephone company, 
where this service includes one or both of: on-hook and 
of^-hook caller ID service (that is, the caller ID message is 
delivered while the called party is not, or is, engaged in a 
telephone call, respectively), though other implementations 
would be possible, such as using only the name portion of 
a caller ID message. Furthermore, while not requiring other 
services, the invention's operation is compatible with (that 
is, will not be adversely afifected by) other telephone com- 
pany services, such as caller ID with name display, call 
answer (telephone company based answering machine), 
conference calling, and distinctive ringing cadences. 

[0055] Further objects and advantages of my invention 
will become apparent from a consideration of the drawings 
and ensuring description below. 

[0056] The present invention overcomes the deficiencies 
of prior art call screening systems by giving the called party 
an easily remembered method of identifying callers before 
the telephone call is answered, according to the caller's 
directory number, or other identifying information, as for- 
warded in the telephone company caller ID message, for 
example, and without having to go to the telephone or a 
display, nor be able to, or even need to, read a display. The 
identification is by the called party assigning directory 
numbers to distinctive sounds, such as a those made by 
different types of birds and animals, motorized vehicles, 



machines or other sound effects, and these are then gener- 
ated by the invention for incoming calls, between the power 
ring signals from the telephone company (so the sounds can 
be heard in the presence of ringing of standard telephones). 
Such sounds are easier to mentally associate with specific 
callers than ring cadences, take less time and are easier to 
comprehend than synthesized speech (which produces spo- 
ken words from text), and require less programming and are 
less expensive to generate and take less time to comprehend 
than digitized speech (which requires the required speech to 
be spoken, digitized and stored). It has been shown that 
distinctive sounds result in a faster reaction time than spoken 
words, for example in the paper The Speed of Response to 
Synthesized Voice Messages, by Wheale, British Journal of 
Audiology, 1981 Aug; 15(3):205-12. 

[0057] Telephone calls from callers whose directory num- 
bers have not been assigned a particular distinctive sound 
(for example, first-time callers) are assigned a distinctive 
ring sound (which is the same for all such "unrecognized 
callers"). 

[0058] Even with caller ID service, some calls (such as 
telephone calls from areas that do not support caller ID, calls 
from analog cellular telephones, or calls where the caller 
first dials *67) arrive without the caller's telephone number 
in the caller ID message. The invention allows such calls to 
also be assigned a distinctive ring sotmd (which is the same 
for all such "unavailable number" calls). 

[0059] It is expected that once the invention has been 
programmed with the desired distinctive sounds, the ringers 
built-in to the called-party's telephones will be turned off 
(though this is not necessary) — most telephones have an 
easily-accessible switch to do this. One of the invention's 
available distinctive sounds is no sound at all, so the 
invention can be programmed so it does not generate any 
soimd for calls from; selected specific callers, all unrecog- 
nized callers and/or all unavailable number calls. Thus the 
invention provides call screening, since the called party will 
not know the phone is ringing for such seleaed calls, and so 
will not be bothered by such calls. 

[0060] It is expected that the most useful programming of 
the invention will be as follows: 

[0061] to generate distinctive sounds for calls from 
most recognized callers; 

[0062] to generate no sound for calls from a few 
recognized callers, such as telemarketing organiza- 
tions; and 

[0063] to generate no sound, or a particular distinc- 
tive sound, for calls from unrecognized callers and 
also for unavailable number calls (these are collec- 
tively here called "unknown callers"). 

[0064] Even for telephone calls where the invention has 
been programmed to generate no sound, if the called party 
has an answering machine (or subscribes to the similar 
service from their telephone company), the answering 
machine will still receive the power ring signals from the 
telephone company, so the answering machine will still 
answer telephone calls from unknown callers for which the 
invention generates no soimd, and the answering machine 
can offer to record a message from the caller. So if desired, 
such callers can still leave a message on the called party's 
standard answering machine. 
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^|i006SJ^ Finally, and most importantly, the invention can be 
progranamed to assign a distinctive sound to repeat unknown 
calls — ^where such calls are from unknown callers, but the 
calls arrive with specific timing characteristics described 
below. So according to the most useful programming sug- 
gested above, calls from unknown callers will be ignored 
(since they generate no sound) the first time they call, but 
those callers will either know (perhaps from a previous 
conversation with the called party) that they should call 
back, or could learn this from the called party's answering 
machine greeting, which could be a message such as "Hello, 
this is Mitchell Shnier at 416 555-1212, ^pl^»irivll»a 
q3gsag^at^ei(tffifSrb^if-"^^l-t^ 
ipJeSse^alljb^^ 

p^hogg^' The following subsequent situations are then likely: 

[0066] If the call was in fact a wrong number, and 
was, for example; 

[0067] from a fax broadcasting service and 
intended for a facsimile machine, then the caller or 
automatic dialer will realize from the answering 
machine greeting that there is no available receiv- 
ing facsimile machine, 

[0068] a person simply dialing the wrong number, 
then caller will determine this from the answering 
machine's greeting, 

[0069] and the called party will not have been 
bothered by it, thus benefitting from the invention. 

[0070] If the call was from an outbound telemarket- 
ing organization using predictive dialing computers 
(where telephone calls are automatically dialed 
faster than their personnel can handle them, in antici- 
pation of the large percentage of busy and ring-no- 
answer calls, and calls answered by answering 
machines), then the telemarketing organization 
won't call back — either because such dialers recog- 
nize answering-machine-like greetings (U.S. Pat. 
No. 4,201,896 to Bower et al. and U.S. Pat. No. 
5371,787 to Hamilton, for example) and go on to the 
next call, or because the personnel don't have the 
time or control to call back. And again, the called 
party won't be bothered by the call, again benefitting 
from the invention. 

[0071] If the caller does wish to directly speak to the 
called party, then the caller will place one or more 
subsequent calls to the called party, according to the 
timing directions provided by the answering 
machine greeting or by the called party during a 
previous conversation. The called party will then 
hear the distinctive sound assigned to repeat 
unknown callers, and can decide whether to answer 
the call. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0072] FIG. 1 is a block diagram of the invention, and also 
shows that the invention is connected to a standard wall jack 
as any standard telephone or answering machine (for 
example) is, and is electrically connected in parallel with 
them. 

[0073] FIG. 2A shows a front view of possible enclosure 
for the invention, when implemented as a stand-alone 



adjunct box to be located at a called party's premises. There 
is a row of four light emitting diode (LED) indicators along 
the top, and a matrix of 12 keypad buttons below them. 

[0074] FIG. 2B is a left side view, and shows the two 
modular jacks for connection to the telephone line. Both are 
electrically connected in parallel, to facilitate sharing a 
single wall jack between both the invention and a telephone 
(for example). The power jack is also shown on the left side. 

[0075] FIG. 3 shows a flow chart of the microcontroller 
program logic for handling incoming caller ID messages. 

[0076] FIG. 4 shows a flow chart of the microconU^oller 
program logic for handling keypad button presses for pro- 
gramming the invention. 

[0077] FIG, 5 shows a timing diagram of an incoming 
telephone call, including the ringing, reception of the on- 
hook caller ID information, distinctive sound generated by 
the invention, and the called party's telephone going off- 
hook (that is, somebody answering the call). 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0078] FIG. 1 shows an embodiment of the invention as a 
stand-alone adjunct box located at the called party's pre- 
mises, though other implementations, such as fiinctionality 
in a telephone set, answering machine, PBX or telephone 
company network switching system is also within the scope 
of the invention here described. 

[0079] Referring to FIG. 1, the invention 100 is connected 
to a standard telephone company telephone line 110, in 
parallel with other telephony devices, such as a standard 
telephone 111 and answering machine 112. 

[0080] The telephone line 110, typically from a telephone 
company central oflBce first is connected to over-voltage 
input protection 120, such as that provided by a metal oxide 
varistor or other method widely accepted in the indiistry. The 
input then goes to three sub-circuits: a caller ID message 
decoder 121, a power ring signal detector 122 and an 
off-hook detector 123. Note that the entire invention would 
typically be powered by a wall-mount power transformer 
and a voltage regulator, both not shown for brevity as these 
are widely understood in the industry. The power supply 
could include battery back-up capability, to provide opera- 
tion during power failures. 

[0081] The invention is controlled by a microcontroller 
130, such as a Microchip PIC 16C64. 

[0082] The caller ID message decoder 121 and ring detec- 
tor 122 sub-circuits may both be implemented in a single 
integrated circuit, such as the Motorola MC14LC5447. Also, 
the caller ID message decoding could be done by the 
microcontroller 130. The off-hook detector could be an 
HUAA opto-isolator. 

[0083] The ring detector 122 alerts the microcontroller 
130 that a caller ID message may be arriving shortly, and 
also provides the timing for the generation of distinctive 
sounds (both described further below). The caller ID mes- 
sage decoder 121 has the modem and filter circuits necessary 
to receive the caller ID message as sent from the telephone 
company, and converts the message to serial binary format 
which can be further processed by the microcontroller 130. 
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[0084] The format and method used for on-hook caller ID 
message transmission over analog local loops is described in 
the article Caller ID Fundamentals, by Richard Newman, 
Circuit Cellar Ink Magazine, April 1996, pages 18 to 20. 
While the caller ID message can have many components — 
such as the date and time of the call, and the name of the 
caller — the microcontroller program logic only utilizes the 
caller's directory number and the reason code for no direc- 
tory number components. 

[0085] A method for receiving off-hook caller ID infor- 
mation on analog local loops is described in U.S. Pat. No. 
5,263,084 to Chaput et al. This service is variously called 
spontaneous caller identification with call waiting, sponta- 
neous call waiting identification (SCWID), visible call wait- 
ing, or caller identity delivery on call waiting (CIDCW) by 
telephone companies, and is used to identify a third party 
when the third party initiates a telephone call during an 
existing telephone call between the called party and a second 
party. 

[0086] While it is expected that the invention will be most 
useful utilizing on-hook caller ID message reception, a 
useful extension would be to also receive such off-hook 
caller ID messages, and utilizing this capability is included 
in the scope of the present invention. 

[0087] Received caller ID information is processed by the 
microcontroller 130 according to previous caller ID infor- 
mation received and programming information entered on 
keypad 131. The keypad 131 layout is shown in detail in 
FIG. 2A (205a and 2056), and its operation is shown in 
FIG. 4. The LEDS 142 are shown in detail in FIG, 2A (201, 
202, 203 and 204). The operation of these are further 
described below. 

[0088] Programming information is stored in non-volatile 
memory storage 132, which could be a Microchip 
93LC66A — this device has the capacity to store distinctive 
sound assignments for about 84 recognized callers plus the 
distinctive sound assignments for unknown callers and 
repeat unknown callers. Other memory storage devices 
could store assignments for more callers if necessary. 

[0089] Simple distinctive sounds, such as beeps are gen- 
erated directly by microcontroller 130 through speaker 141. 
Animal and other more complex distinctive sounds could be 
generated by a sound module 140, such as that provided with 
kit SGIO from Daiwa Semitron, or could be generated 
directly by the microcontroller 130, possibly using digitized 
sounds stored in a separate or larger memory storage 132, or 
stored in the microcontroller's 130 internal program 
memory storage. LED indicators 142 provide indication 
that: caller ID information is being received (all LEDS 
illuminate), whether a directory number was received and if 
so, whether it was recognized (that is, has a distinctive ring 
assigned to it or not — resulting in the "Recognized"201 or 
"Unreoognized"202 LEDS, respectively, illuminating). Oth- 
erwise, the LEDS show whether the caller ID information 
had a reason code ("Unavailable" LED 203) instead of a 
caller's directory number, and whether this unknown caller's 
call is considered a repeat call, and if so, the "Repeat 
Unknown" LED 204 is also illuminated. 

[0090] FIG. 2A shows the front view of a possible enclo- 
sure and keypad for the invention 200. The back of the 
invention, not shown, would typically have a grille for the 



speaker 141. Programming the invention involves one or 
two keypad button presses either anytime, or after a call has 
been received. This programming is described for FIG. 4 
below. The keypad is comprised of four function buttons 
205a and eight distinctive sound buttons 205b, 

[0091] FIG. 2B shows volume control 206 for the dis- 
tinctive sound volume. Modular jacks 207 and 208 are 
connected internally in parallel, and either jack can be used 
to connect to the telephone line 110, and the other jack to a 
telephone 111 or answering machine 112 (for example). 
Power connector 209 is to be connected to a wall-mount 
power transformer, not shown. 

[0092] FIG. 3 shows the logic of handling caller ID 
messages, which for on-hook caller ID messages, always 
arrive beginning approximately V^-second after the end of 
the first power ring signal for that telephone call 301. If the 
caller ID message has a reason code instead of a caller's 
directory number 302, then the Unavailable niunber LED 
203 is illuminated 303 and the logic continues to 307. 

[0093] If the caller ID message does contain a directory 
number 302 then memory storage 132 is checked to see 
whether a distinctive sound assignment has been made for 
the directory number contained in the received caller ID 
message 304. If there is no assignment, then the Unrecog- 
nized number LED 202 is illuminated 306, and processing 
continues to 307. 

[0094] At 307 a check is done to see if either a call from 
the same unrecognized directory number, or with the same 
reason code has been received previously, and whether this 
subsequent identical call (that is, the caller hung-up and 
called again) is to be considered a repeat call. Such repeat 
unknown calls here are defined as those where the first, or 
a subsequent, call, the total number of calls, or the time 
between any call attempts has specific counts and durations, 
such as with one or any combination of the following 
characteristics: 

[0095] the first (or a subsequent) call is left to ring 
unanswered for a specific period (with some toler- 
ance) of time — for example, for 4 (plus or minus 1) 
rings, or 24 (plus or minus 6) seconds — and then this 
call is terminated (the caller hangs-up) and the caller 
dials the same telephone number again; 

[0096] the second (or a subsequent) call is made, or 
arrives, within a specific window of time after the 
previous call first arrived (first rang) or was termi- 
nated (the caller hung-up)— for example, the second 
call arrives within one minute after the first call 
arrived, or the second call arrives between two and 
three minutes after the first call stopped ringing; or 

[0097] a specific or minimum number of calls are 
received perhaps within a specific period of time), 
such as three telephone calls from the same directory 
number received within one minute. 

[0098] When a call or subsequent call meets one or more 
(perhaps as programmed into the invention) of the condi- 
tions above 307, the invention illuminates the Repeat 
Unknown LED 204 and generates the assigned repeat 
unknown call distinctive sound 309. (Note that step 307 in 
FIG. 3 shows the single example of the second repeat call 
timing characteristic above, though any combination of 
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timing characteristics could be required to satisfy step 307.) 
This enables unknown callers to "break through** the call 
screening to generate a different distinctive sound than that 
for first time unknown callers. This is a key feature of the 
invention. 

[0099] While it is expected that the most desired embodi- 
ment of the invention would be to use the same distinctive 
sound for repeat unrecognized calls as for repeat unavailable 
number calls, the software could easily be changed to 
generate a different distinctive sound for these categories of 
calls, if so required. Another embodiment of the invention 
would be to use the same distinctive sound for all first-time 
calls — such as no sound at all — and a second distinctive 
sound for repeat calls — this would be useful, for example, as 
a temporary mode when the called does not wish to be 
disturbed unless the call is urgent, or so that wrong numbers 
or telemarketers will not disturb the called party, since these 
callers rarely call back, especially if the called party's 
answering machine greeting is reached due to the called 
party not answering the first call attempt. 

[0100] If the call did not meet the conditions above 307, 
then no further LEDS are illuminated and the distinctive 
sound assigned to first-time (that is, non-repeat) unknown 
callers is generated 308. 

[0101] If the caller's directory number is recognized (that 
is, has been assigned a distinctive sound) 304, then the 
Recognized number LED 201 is illuminated and the dis- 
tinctive sound assigned to that directory number is generated 
305. While it is expected that the most desired embodiment 
of the invention would be to generate the same assigned 
distinctive sound for both first-time recognized and repeat 
recognized calls, this could easily be changed to generate a 
different distinctive sound for such repeat recognized calls if 
so required. 

[0102] For all distinctive sounds generated by the inven- 
tion, the logic is as shown in FIG. 5, described below. 

[0103] FIG. 4 shows suggested logic for handling keypad 

131 button presses to program the invention. This program- 
ming information is stored in non-volatile memory storage 

132 by microcontroller 130, so remains in effect even if 
power to the invention is removed and restored. 

[0104] Referring to FIG. 4. when the Delete Ring Assign- 
ment keypad button is pressed 401, the distinctive sound 
assignment stored for the last caller's directory number is 
deleted 402 from memory storage 132. This results in future 
calls from that directory number producing the distinctive 
sound assigned to unrecognized calls, and frees-up memory 
storage space for new assignments. 

[0105] When the Choose Ring for Last Caller keypad 
button is pressed 410 the invention waits a period of time (10 
seconds, for example) for a distinctive sound keypad button 
2056 to be pressed. If a distinctive sound keypad button 
2056 is pressed within that time, then that distinctive sound 
is assigned to the directory number which was received in 
the most recent caller ID message 411. This assignment is 
stored in memory storage 132, If the memory storage 132 is 
found to be full, then the oldest entry is overwritten. If it is 
found that there is already an entry for that directory number 
in the memory storage 132, then the distinctive sound 
assigned to that directory number is updated, without using 
an additional memory storage 132 assignment. 



[0106] Note that the same distinctive sound can be 
assigned to a plurality of directory numbers. This permits the 
invention to generate the same distinctive sound for each 
call firom a caller that calls from a more than one directory 
number (for example, from their ofiBce, home and cellular 
telephone, or from an office that has many outgoing tele- 
phone lines, each with their own directory number). It also 
permits many callers to share the same distinctive sound so, 
for example, the invention generates the same distinctive 
sound for all members of one's family, even though they 
each call from their own homes, businesses and cellular 
telephones. 

[0107] When the Choose Ring for Unknown Callers key- 
pad button is pressed 420 the invention waits a period of 
time (10 seconds, for example) for a distinctive sound 
keypad button 2056 to be pressed. That distinctive sound is 
then assigned to be generated by the invention for both all 
calls from unrecognized directory numbers (that is, those 
which are not in memory storage 132, and therefore have no 
assignment) and all unavailable number calls (that is, those 
with a reason code instead of a directory number in the caller 
ID message) 421. 

[0108] When the Choose Repeat Unknown Ring keypad 
button is pressed 430 the invention waits a period of time (10 
seconds, for example) for a distinctive sound keypad button 
2056 to be pressed. That distinctive sound is then assigned 
to be generated by the invention for repeat unknown calls 
431, which are telephone calls where the second (or subse- 
quent) calls arrive with the timing and count characteristics 
described above, 

[0109] If any distinctive sound keypad button 2056 is 
pressed when a function keypad button 205fl has not been 
pressed recently (within the last 10 seconds, for example), 
then no programming changes will be made, but the dis- 
tinctive sound assigned by that button will be generated, to 
familiarize the user with the sound and volume to be 
expected (this logic is not shown in FIG. 4 as it is not 
essential for the invention). 

[0110] Note that one of the distinctive sound keypad 
buttons 2056 available is No Ring, which means that the 
invention will not generate any sound for callers (such as 
undesired callers) or categories of callers (such as non- 
repeat imknown callers) assigned to the No Ring distinctive 
sound. 

[0111] While not described above, there are several addi- 
tions that could easily be made to the keypad and micro- 
controller programming logic by one skilled in the art, and 
so are included in the scope of the invention. Such additions 
include the following: 

[0112] adding a keypad button to configure the inven- 
tion to temporarily consider all non-repeat (that is, 
first time) callers to be assigned to the No Ring 
distinctive sound for a specific period of time, or a 
scheduled periodic interval of time (such as each 
night) or until a further keypad button press, as this 
would provide a "do not disturb unless urgent" 
feature for all calls; 

[0113] adding a keypad button to configure the inven- 
tion to temporarily assign unknown callers to a 
distinctive sound other than No Ring for a specific 
period of time, a scheduled period of time (such as 
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each business day), or until a further button press, so 
that the invention would generate a distinctive sound 
for expected calls from callers who have never called 
before (for example, you just left your telephone 
number in a voice- mail message for someone to call 
you back, and you do not yet know the directory 
number from which they will call back); 

[0114] a keypad sequence to reassign all callers 
assigned to one distinctive sound to another distinc- 
tive sound; 

[0115] adding a numeric keypad to enable caller's 
directory numbers to be added directly, without 
requiring them to call first — so the invention could 
be programmed before installing it or before specific 
expected callers first call; 

[0116] implementing the invention as part of an 
answering machine, voice-mail system or other 
device that can output digitized or synthesized 
speech to callers so that a different greeting could be 
used for specific callers or categories of callers — this 
would permit (for example) unknown callers to be 
prompted to call back according to the repeat caller 
timing, but recognized callers would be prompted to 
simply leave a message; 

[0117] a capabiUty of programming the invention 
through an additional connector, not shown, as this 
would (for example) enable the programming infor- 
mation to be copied from one unit to another (to 
facilitate installing a plurality of units programmed 
identically), and for the invention's programming to 
be examined, backed-up, changed and/or created 
from a personal computer or other device; 

[0118] a capabihty of programming the invention 
remotely, using signalling over the telephone or 
other network connection, such as dual- tone multi- 
frequency (DTMF) tones, analog modem modula- 
tion from a remote unit or computer, or using digital 
signalling techniques over a digital network such as 
through the D channel of an ISDN network or as a 
control message in a TCP/IP network (such as the 
public Internet); and 

[0119] a capability of copying programming from 
one imit to another, over the existing telephone 
wiring in a household (for example), between units, 
either manually initiated, or automatically after pro- 
gramming changes are made, while the telephones 
are either off-hook or on-hook. 

[0120] FIG. 5 shows the relative timing for the distinctive 
sounds generated by the invention as a result of receiving an 
on-hook caller ID message (that is, there is no telephone call 
in progress). Along the top 500 shows the elapsed time in 
seconds. This shows that, for example, the ring cadence 501 
is ring for 2 seconds (from second 1 to 3), followed by 
silence for 4 seconds (from second 3 through 7), followed by 
ring for 2 seconds (from second 7 to 9), and so on — which 
is a typical ring cadence for telephones in North America. 
Waveform 502 shows that the caller ID message is typically 
delivered from the telephone company as a short data burst 
of about 14-second duration, beginning ^-second after the 
end of the first ring of a new telephone call (in FIG. 5, the 
end of the first ring is at second 3, and the caller ID message 



is received from second 3¥t to 4). The invention then 
completes the logic shown in FIG. 3 and generates a 
distinctive sound, shown in waveform 504 as approximately 
two seconds in duration (from second 4 to 6), although it 
could be a longer or shorter duration as required by the 
specific sound. If the called party does not yet answer the 
telephone (that is, the called party's telephone is still on- 
hook), then the invention will generate a second distinctive 
sound (second 9 to 11) immediately after the end of the 
second power ring signal from the telephone company 
(which occurs at second 9). 

[0121] The invention will continue to generate distinctive 
sounds immediately after each power ring signal from the 
telephone company (in FIG. 5, the end of the third power 
ring signal is at second 15, so the invention generates a third 
distinctive sound 504 starting at second 15) until the power 
ring signal from the telephone company stops. This may be 
because the calling party hangs-up, because the call was 
transferred to a telephone company provided voice-mail 
system (which they may refer to as Call Answer, Invisible 
Answering Machine) — because the call was not answered — 
or because the called party (or their answering machine, for 
example) answers the telephone call (that is, goes off-hook). 
Waveform 503 shows that the called party goes off-hook at 
second 16, which the invention detects through off-hook 
detector 123, and the ringing logic of the invention then 
immediately ceases generating the distinctive ring sound, as 
shown at second 16 of waveform 504. 

[0122] For the case that the called party is already engaged 
in a telephone call (not shown), and the called party sub- 
scribes to the off-hook caller ID service from their telephone 
company (which may be called spontaneous caller identifi- 
cation with call waiting), then the invention could instead 
generate the distinctive sound after each call waiting indi- 
cation beep sent to the called party, and the distinctive 
sounds would be so generated until the call waiting indica- 
tion beeps stop, for example, either because the calling party 
hung-up or was transferred to a telephone company based 
answering machine service. 

Therefore, what I claim as my invention is: 

1. A sonic method of indicating the classification of a 
specific caller or category of caller that initiated a call over 
a communications network, such method comprising: 

a) a means for receiving and decoding identifying infor- 
mation from said communications network, where said 
identifying information is selected from the group 
consisting of the caller's; 

i) directory number, and 

ii) name, and 

iii) network address, and 

iv) location, and 

v) other information which can be generated as a result 
of said caller's call or connection being initiated; 

b) a means for producing a plurality of distinctive sounds 
audible at the called location, the distinctive sounds 
available to be assigned are selected to facilitate the 
person or people at the called location being able to 
quickly mentally associate the distinctive sound to the 
specific caller or category of caller, said plurality of 
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distinctive sounds selected from the group consisting of 
those produced by animals, birds and other living 
things, and motorized vehicles, oflSce equipment, musi- 
cal instruments and other man-made devices, and other 
electronically-produced sound effects; 

c) providing an assignment store to hold a plurality of 
assignments of identifying information to the corre- 
sponding distinctive sound to be produced when said 
identifying information is received, assignments can 
also be stored for the distinctive sound to be produced 
for other specific situations, including when identifying 
information is received for which an assignment has 
not been made, and when a call is initiated but the 
required identifying information is not available from 
said communications network; 

d) providing a means for creating said assignments; 

e) providing logic means for comparing received identi- 
fying information with that in the assignment store, 
and; 

i) if said assignment store has an assignment for the 
received identifying information, then the corre- 
sponding distinctive sound will be produced, 

ii) if said assignment store does not have an assignment 
for the received identifying information, then the 
distinctive sound assigned for such unrecognized 
identifying information will be produced, and 

iii) if the received identifying information is not sufiS- 
cient to uniquely identify a caller or their category, 
then the distinctive sound assigned for calls where 
identifying information is not available will be pro- 
duced, 

whereby one or more people at a called location can 
simultaneously decide, without having to go to, or 
read a display, whether and in what manner to 
answer a call. 

2. The method of claim 1, wherein said identifying 
information is contained in a message received in one of the 
following manners; 

a) over an analog telephone network coimection, when the 
called location does not have a call in progress at the 
time the identifying information Ls received, such iden- 
tifying information is typically referred to as a caller ID 
message, 

b) over an analog telephone network connection, when 
the called location has a call in progress at the time the 
identifying information is received, such identifying 
information is sometimes referred to as a spontaneous 
caller identification with call waiting message, 

c) over digital networks, such identifying information 
being contained in an information element such as the 
origination address in a call establishment message 

d) over networks based on the transmission control pro- 
tocol/internet protocol, such identifying information 
being contained in a protocol data unit. 

3. The method of claim 1, further including timing and 
counting means to categorize certain calls as repeat calls, for 
calls received which have timing and count characteristics 
selected from the group consisting of: 



a) a caller initiates a call to a called location, and said call 
is left unanswered for a duration which is between a 
predetermined minimum and maximum period of time, 
at the end of said duration, said call is terminated by 
said caller, at which time said caller initiates a subse- 
quent call to said called location, and 

b) a caller initiates a call to a called location, and said call 
is left unanswered for a number of ring signals, which 
is between a predetermined minimum and maximum 
number of ring signals, al the end of said number of 
ring signals, said call is terminated by said caller, at 
which time said caller initiates a subsequent call to said 
called location, and 

c) a caller initiates a call which arrives at a called location 
at a time which is between a predetermined minimum 
and maximum period of time after the arrival of a 
previous unanswered call from said caller to said called 
location, and 

d) a caller initiates a call which arrives at a called location 
at a time which is between a predetermined minimum 
and maximum period of time after the termination of a 
previous unanswered call from said caller to said called 
location, and 

e) a caller initiates a predetermined minimum quantity of 
calls to a single called location, optionally within a 
predetermined minimum and maximum period of time, 

whereby said assignment store can hold an assignment for 
the distinctive sound to be produced upon the receipt of 
said repeat calls which have said timing and count 
characteristics, 

whereby one or more people at a called location can 
simultaneously decide, without having to go to, or read 
a display, whether and in what manner to answer said 
repeat calls. 

4. The method of claim 1, wherein said distinctive sounds 
may be produced by a method selected from the group 
consisting of: 

a) said distinctive sounds are permanently stored in, and 
generated by, equipment at the called location, and 

b) said distinctive sounds are sent to the called location in 
real-time as said distinctive sounds are to be produced 
at the called location, and 

c) said distinctive soimds are transfened in advance from 
said communications network, or other source, to 
equipment at the called location to permit said distinc- 
tive sounds to then be generated locally at the called 
location as required while allowing a wide selection of 
distinctive sounds to be available. 

5. The method of claim 1 or 3, wherein the distinctive 
sound assigned to specific callers or categories of callers can 
also be no sound, such assignment being useful so that calls 
from said specific callers or categories of callers do not 
disturb people at the called location. 

6. The method of claim 1 or 3, wherein the distinctive 
sound is produced with characteristics selected from the 
group consisting of: 

a) said distinctive sound is produced instead of the 
standard audible incoming call alerting ring sound, and 
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b) said distinctive sound is produced during the pause 
time between the power ring signals on an analog 
telephone network, 

whereby said distinctive sound can easily be heard by 
people at the called location without needing to disable 
the ringers in the telephones at the called location. 
7. An apparatus for audibly indicating the classification of 
a specific caller or category of caller that initiated a call over 
a communications network, comprising: 

a) a circuit for receiving and decoding identifying infor- 
mation from said communications network, where said 
identifying information is selected from the group 
consisting of the caller's; 

i) directory number, and 

ii) name, and 

iii) network address, and 

iv) location, and 

v) other information which can be generated as a result 
of said caller's call or connection being initiated; 

b) a circuit for generating a plurality of distinctive sounds 
audible at the called location, the distinctive sounds 
available to be assigned are selected to facilitate the 
person or people at the called location being able to 
quickly mentally associate the distinctive sound to the 
specific caller or category of caller, said plurality of 
distinctive sounds selected from the group consisting of 
those produced by animals, birds and other living 
things, and motorized vehicles, ofiSce equipment, musi- 
cal instruments and other man-made devices, and other 
electronically-produced sound effects; 

c) an assignment store to hold a plurality of assignments 
of identifying information to the corresponding distinc- 
tive sound to be produced when said identifying infor- 
mation is received, assignments can also be stored for 
the distinctive sound to be produced for other specific 
situations, including when identifying information is 
received for which an assignment has not been made, 
and when a call is initiated and the required identifying 
information is not available from said communications 
network; 

d) means for creating said assignments; 

e) logic means for comparing received identifying infor- 
mation with that in the assignment store, and; 

i) if said assignment store has an assignment for the 
received identifying information, then the corre- 
sponding distinctive sound will be produced; 

ii) if said assignment store does not have an assignment 
for the received identifying information, then the 
distinctive sound assigned for such unrecognized 
identifying information will be produced; and 

iii) if the received identifying information is not sufB- 
cient to tmiquely identify a caller or their category, 
then the distinctive sound assigned for caUs where 
identifying information is not available will be pro- 
duced, 



whereby one or more people at a called location can 
simultaneously decide, without having to go to, or 
read a display, whether and in what manner to 
answer a call. 

8. The apparatus in claim 7, embodied as a stand-alone 
adjunct device whose primary purpose is the audible clas- 
sification of callers or categories of callers. 

9. The apparatus in claim 7, further including components 
and logic to perform other functions, said other functions 
selected from the group consisting of; 

a) a wired or cordless telephone, and 

b) an answering machine, and 

c) a modem, and 

d) a facsimile machine, and 

e) a computer, and 

f) a device providing voice communications services, and 

g) a device providing other types of communication 
services at a called location, 

whereby the resulting integrated communications device 
advantageously shares subsystems such as power sup- 
ply and keypad, 

whereby said audible classification of callers and catego- 
ries of callers is part of the total functionaUty of said 
integrated communications device. 

10. The apparatus of claim 7, wherein the information in 
said assignment store can be transferred between similar 
devices to ensure they can each have the same information 
in their respective assignment stores, as well as to other 
devices such as personal computers, for the purposes of 
having a back-up copy of the assignment store information 
and possibly allowing more convenient editing of said 
information in said assignment store. 

11. The apparatus in claim 7, wherein said communica- 
tions network is selected from the group consisting of: 

a) the public switched telephone network, with both 
analog and digital interfaces to it, and 

b) the public Internet, with both analog and digital inter- 
faces to it, as well as, digital subscriber line, commu- 
nity antenna television infrastructure, optical fiber, 
powerline carrier, local multipoint distribution service 
and satelHte communications interfaces 

c) other networks, such as those using protocols based on 
the transmission control protocol/internet protocol 

whereby the identifying information is sent using the 
means appropriate to said communications network. 

12. The apparatus in claim 7, wherein certain constituent 
components and functions, such as the assignment store and 
logic means for comparing received identifying information, 
are located in common equipment within the communica- 
tions network rather than at said called location, whereby the 
sonic indication of the classification of a specific caller or 
category of caller can be a service offered by the commu- 
nications network provider. 

13. The apparatus of claim 7, further including logic 
means for timing and counting to categorize certain calls as 
repeat calls, for calls received which have timing and count 
characteristics selected from the group consisting of: 
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a) a caller initiates a call to a called location, and said call 
is left unanswered for a duration which is between a 
predetermined minimum and maximum period of time, 
at the end of said duration, said call is terminated by 
said caller, at which time said caller initiates a subse- 
quent call to said called location, and 

b) a caller initiates a call to a called location, and said call 
is left unanswered for a number of ring signals, which 
is between a predetermined minimum and maximum 
number of rings, at the end of said number of ring 
signals, said call is terminated by said caller, at which 
time said caller initiates a subsequent call to said called 
locatioD, and 

c) a caller initiates a call which arrives at a called location 
at a time which is between a predetermined minimum 
and maximum period of time after the arrival of a 
previous unanswered call from said caller to said called 
location, and 

d) a caller initiates a call which arrives at a called location 
at a time which is between a predetermined minimum 
and maximum period of time after the termination of a 
previous unanswered call from said caller to said called 
location, and 

e) a caller initiates a predetermined minimum quantity of 
calls to a single called location, optionally within a 
predetermined minimum and maximum period of time, 

whereby said assignment store can hold an assignment for 
the distinctive sound to be produced upon the receipt of 
said repeat calls which have said timing and count 
characteristics, 

whereby one or more people at a called location can 
simultaneously decide, without having to go to, or read 
a display, whether and in what manner to answer a call. 



14. The apparatus of claim 7, wherein said distinctive 
sounds may be produced by a method selected from the 
group consisting of: 

a) said distinctive sounds are permanently stored in, and 
generated by, equipment at the called location, and 

b) said distinctive sounds are sent to the called location in 
real-time as said distinctive sounds are to be produced 
at the called location, and 

c) said distinctive sounds are transferred in advance from 
said communications network to equipment at the 
called location to permit said distinctive sounds to then 
be generated locally at the called location as required 
while allowing a wide selection of distinctive sounds to 
be available. 

15. The apparatus of claim 7 or 13, wherein the distinctive 
sound assigned to specific callers or categories of callers can 
also be no sound, such assignment being useful so that calls 
from said specific callers or categories of callers do not 
disturb people at the called location. 

16. The apparatus of claim 7 or 13, wherein the distinctive 
soimd is produced with characteristics selected from the 
group consisting of: 

a) said distinctive sound is produced instead of the 
standard audible incoming call alerting ring sound, and 

b) said distinctive sound is produced during the pause 
time between the power ring signals on an analog 
telephone network, 

whereby said distinctive sound can easily be heard by 
people at the called location without needing to disable 
the ringers in the telephones at the called location. 

♦ ♦ ♦ ♦ ♦ 
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